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'Segtence Learning- and Relnembering
- ,’ o 1 :
. "-Abstract

In two experiments, subjects who ¢ompleted the last words of sen-

. tences they read learned more than' subjects who .simply read whole sén-

g

1

. = 3 ! 3 - 3 < ‘
tences. This facilitation was observed even with a list of sentences

which were almost always completed with the wrong words. However, pro- |
. i . ] :

. . \
active interference attributable to acﬂulsltlon errors appeared on '
: _ 1

1 ] .
recall and recognition tests administered after a one-week interval.

(
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SentencéiLearning and Remembering

2

Cn a wide range of verbal tasks--including word lists (Hyde & Jenkins,
lgég), sentences defining unfamiliar words (Anderson & Kulhavy, 1972),
and prose passages (Schallert, 1976)-qperformance is strongly facilitaieé
by diverse procedures that would appear to have in common only that sub-.
jects are caused to give meaningful representations to the words. This’ ’
! has come to be known as the depth-of-processing effect (Craik 3 Lockhart,
1972). One study from the genre will be detailed since it invélved the
f sam;'parad;gm as the present research. Anderson, Goldberg, and Hidde

(1971) prepared sghtencej such that in each the last word was semantically

determlned by the rest o the sentence, for instance, Elevators sfqp at

every floor. Subjects who filled blanks in place of the last words of
sentences they read aloud learned significantly more than sub]ects who read

aloud whole sentences. The explanation for this result is that‘completing
\ . .

a sentence forces a person to meaningfully process the otﬁer words whereas

.:1' R .

a person can 'read"--that is, decode into speech--a whole sentence without

-

.comprehendi%g it. The investigators said (p. 396), "Consider the incomplete

statement, Elevators stop at every " . To complete the sentence with

the word floor requires a person to bring to mind, in however fleeting a
form, a meaningful representation of the rest of the sentence. Simply
trénslating the printed words into speech will not suffice, because the

mere SOund of the other words cannot evoke\ floor. ~Floor is semantically

rather than acoustlcally related to the rest of the sentence "
N - ..
The idea of quth-o? processing now enjoys wide currency in’ educhtion.
P RN
One technique to make more likely "deep'" processipg o{ text materlal is to

-

ask the student thought-provoking questions (Anderson & Blddle, 1975Y.

o

e - BPonma dine.
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3

Research has shown that readers who receive qﬁestlons that require a?ply-
ing a principle to new examples perform better on a subsequent test than
readers asked otherwise identical questions which peqoire applying the
principle to the exemples used ;s illustrations in the tegt (Watts &
Anderson, 1971). Slmilarly, people asked.paraphrased questions :remember

mqre than people given questions that repeat sentences verbatim (Andre &-
, ‘

Sola, 1976).° Questions that involve application to new exémples, para-

.

phrase, or 1nferences that go beyond the text can be argued'to requlre
deeper processing. But 'unfortunately,these sorts of<questlons are more

difficult than verbatim questions. There is a lower probability that

¥

students will answer them correctly.

The issue the. present research addressed is whether engaging in a
* .

' task that inoreases the likelihood of meaningful processing will be facil-/

itative when the task also gives rlse to frequent erqﬂfﬁk";airs of \\\

-
sentences containing the same subject noun and last word were constructed.

When given a Determined sentence stem, subjects cons1stently supplled the

_same last word to complete the sentence. For example, all subjects re-

spornded desk to complete this stem: The executive sat behind his large

oak . When presented the companion Undetermined stem,‘The execu-
tive went to shep for a new » many different words were sup-

/

plieo including tie, car, suit, briefcase, and peo;) No one produced desk.

‘Subjects first supplied a woﬁd to complete a sentence and then were

J shown the sentence with the word t e.experimenter had chosen to complete

ence. They were tol(f tor a)i the sentence alou , trying to guess

’ .

\y the rrect word, and then to learn \the experimenter' version of the
. : i

S -/ .




Sentehce Learning-end Remembering

" . ‘ 4 , ,
. ‘ f
L . . |
sentence. Control subjects simply read the sentences. The sentefice -
completion task was expected to improve the learning of Determined sen- #
tences, as it had in the previous studies, since meaningful processing
e . \ ’
is assured. However, when the sentences were Undetermined, the sentence
completion task was expected to disrupt learning. Subjects will almost.

. : - S )
never complete these sentences with the word intended by the experimenter.

The wrong answers should interfere with learniﬁg the correct versions.

‘ . ¢

Y Experiment 1 - -

Method
. Subjects. Ninety-six undergraduate students enrolled in an intro-
ductéry educational psychology course partlclpated in this study to ful-
flll part of the course requjirements. The subjects were randomly assigned
to experimental c;naitiens at the time of testing, with the restriction
“that all cells of the design included the same number of subjects before
S another.subject was added to any cell. |
- Design. The two main factérs‘ih the expefiment were experimeﬁtal
task and list type. -Experimental task was defineq\by two levels: In /r’>
the Reading-Only condition subjecté sewlthe completed sentence and reed
it aloud, and in the Sentence'Céapletion eondition they saw the sentence
with a blank in place of the last word and supplied a word to complete

the sentence. List type had three levels--Determlned Undetermined, and

Mixed. The Determined lists were made of sentences that were constr;\\ed

| I ) .
so all subiects would report the same last word to complete the sentence),

while sentences on the Undetermined list prompted a variety of final words.
. i N

The Mixed lists included both types of senteﬂces; « ' '\r

’

. . L b
Q 6
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Each subject studied two lists. The order of lists was counter-. .
5 ~ ’ ‘ T '
balanced=wi7hin each treatment condition. Study of each list was followed

v -

¢ 's
v by two tesés. The Forward test p*esented the subject noun and required the

subject to reply with tQé last word of the sentence, and the Backward test ,
presepted’fﬁe last word of the sentence and askeg the subject to report.
the.senﬁence's‘subject noun. The order of the two.tests was the same

acréss both lists;ané waé coungereelaﬁced between subjects. The Backward

test was included as a’eheck on the results of the Forward\}est. If the

A

Sentence Completion group scored higher on a Forward tes{ﬂthan the Reading
. \ i / , w . . -
Only group, it ‘might be proposed that the Sentence Completion group bene-

fited from an uninterestihg form of positive transtr from fﬁe study -

" task| to the test, since the two activities are,similariin theISentence'
Completion condition.. If this‘advantagé were,aléo eviden: on a Backward
test, the most cfedible interpretation so¥d be that the Sentegce Comple-

tion group learned more sentences.

Materials. The Deterhined sentences were chosen from sentences used

in the earlier stud (Andersoﬂa\ggfdberg, (3 Hidde, 1971). ‘In thaf study,

] ﬁ\\\
undergraduates pres énted wlth sentences that had a hlank in place of the
last word were instructed to complete the sentence with the word that

"most obviously fit the meaning of the sentence." A senfencT was consid-
4

For the sfudy reported‘here, a set of Undertermined sentences'was
’ »

created. These 'sentences used the same subjecffnoun;}ast word pairs- as

(S | > ¢ !

*

N N N .- -




Sentence Learhing and Remembering

6

the Determined sentences, but each pair was embedded in a giffereng sen-

tence context so the last word could not be predicted from the first art

v

of the sentence. 1In oigii to verify that the last word was ipdeterminate,

>

the sentences were given to fifty-one students enrolled in'an‘introductory

»

educational psyéhology“class. Each sentence had a blank in place of the
y . ‘ o _
last word, and the students were: instructed to fill in a word that sepsibly

completed the sentence. From among the 63 sentences norﬁéd, sentences were

selected according to the criteria that no more than 50% of the norming

a
sample filled any blank with the same Wbrd, and that mo more than 50% uged

[}

the word the ekperimenter had chosen as correet. The avefqge‘proporfion
. . .

. ) v . - )
with which the correct word was supplied was .09 for the set of 48 Unde-
S .o L ¢
termined sentences used in the experiment. : )
. -

Below are two more'examples of sentence'éairs. The Determined sen-

. .
N S ¢

tence is ligted first.

‘-

The dove is a symbol of peace. ' - ’
g . o J
N . » The dove appeared when the magician said peace. : : - .
. The physician noted the time on his wr%’w‘iféh —
L t _ * The physician aske& the patient if he had a watch.
- '

3 ® s

arranged into two parallel lists. In additiqn, Mixed lists, eac

v - :
sisting ofhl2\}etenmined and 12 Undetermined septences, were created.

The order of items in these lists conformed to the order in the other two
. -

N

lists. Whether a sentence in the Mixed list’%as Determined or Undetermined
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. - . v L o
was a random event, with the restriction that, 12 items of each type °
"

appearé& in each llst and that ne more than three 1tems of one type oc-

‘ - °
&
durred sequentlally * Two- £8rms éf the Mlxed Llsts were “used.’ The'second

-
s e*

£ ] form was %he complement of the- f1rst that'is, the sentences that were
o J « N ,
Determined in the flrst form Were l}ndetermmed in tbe second; and vice

‘. J J : - V
- ‘ a “ M

‘versa.

\ R ° - / -
~
- Procedure. Subjects 1n.the Sentence Completlon condltlon saw a
v 9

sentence typed on an index card Wlth the subjectﬁhagn underllned and a

’

B ’ .
bla place of the last word. This sentence was presented for four
N Lo
secon hlle the subject read the sentence aloud and tr1ed to guess
¢! T
the word the experlmenter had chosen to complete the sentence. Then -the

completed sentenog was presented for two §econds and subjects read the

b}
-

correct last.word aloud. The presentatlon of the sentences was paced by
?
b%eps from a tape recprder. Bach ‘subiect completedEZfo'practiceitems

-

/- . .
éZ%ore studying the first list. - ;T')

I3

After‘all the sentences in the first llSt had- been presented once,
“the subject completed the twé/tests. For the Forward test, he was glven
a stack of index cards with the subject nounr from one sentence typed on

each card. The ‘subject read the word al d and ‘then reported the last

. / .
word of that sentence. Each subject could $pend as much time on any item
W ¢ |

as he chose, however, he could not return to any “Mem once he had passed
. . - °
- T 1
it. For the Backward test, the set of index cards presented the last
N ' ’ :
\\grd of the sentence and the subject‘was to report the 'subject noun of

4

the sente?ce This test was also self-paced

< 9 ‘ | e

4
K

i
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>

Subjects in the Reading Only group saw each sentence for six seconds

/7 so the study tlme for the two treatment groups- would e equal - During

-

- this interval, subjects read the(sgﬁtence aloud once. After six seconds,

signaled by a beep from a tape recorder, the experlnenter turned to the
next index card. |
_ter the fiprst-list had been presented, the subject copple7€d\tqo.
tests, and then continued with the second list and the.tests. TL;\o er
%\ of the two lists was counterbalanced across sub:ecté and within experi-
_— tzmental condltlons, and the order of items within eacn)llst was. constant‘
. o SN

for all subjects. The order of the two tests was codhterbalanced across

S -
-~

within eazgzie:;/jasfconstant f&; all sybjects: The first 12 test items
were a‘ra rangement of the first half of the list, and the second -.

SN - ' V ' : »

12 items were a random arrangement of the second half of the list.

subjects and within jazg'experlmental treatment. The order of 1tem§ -

/VI?”Q This procedure minimizes effects of short-term memory on recall perfor-
- -

mance (Nelson, 1970). - o _ T .

.\

N

Pesults and Discussion

The data from Bxéeriment 1 were analyzed using a 2 X 3 X 2 X 2 anal-

ysis of variance. Bxperimental.task {Sentence Completion versus Reading

Only) and list type (Determlned Undetermined, and Mlxed) were between-

. subjects factors, wnile llst position (flrst list versus second llst) and
‘-:m Colan o _
test {(Forward versus Backward) were W1th1n—sub]ec:s—fi7fors. " .

+ - \\

The analysls 1dent1f1ed a slgnlflcant main effect for list position,

F (1,72)- = 15.35, p < .01, and a s1gn1f1cant Experlmental Task X List

N >

¥ .. -« 10

-~
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.by the subject apd th!worgl des
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i v . - .
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/. _~.> S, g . .. \
, _ _

Position intéraction, F (l,7%i = 12787, p < .0l. This interaction is

T -
s

.

pictured in Figure 1! Subjects in the Sentence Completion group re-

kalled’ more sentel’fg:s than\sub] ects in the Reading-Only g'r'oup on the

—

first list 'but this difference did not appear on the second list.

------------ - —— - — - — - - - - — - - v 2

» . . - E * S

- Insert Figure 1 about here _ = . A

~The signifitant effect of the list position factor indicates that
practice on the first list influences perfortmance' on the 'seccnd list.
After completing the study and test t:rials for the f£iPst list, the subject

has some information about -the effectiveness of his processing __,activities”

‘and may modify these procedures before studying the second list.

v <
N

. - . - } re L. )
Because of the interaction of task and list position, performance on

PN

the first list is examined in detail. Recall '_orticps are presented ‘

in Table 1. There was a significant main effec or experimental task, f.

P . LI

P b(l,"72) = 19.95, p <. Ol but the main effect for list type and the

Experimental Task X List Type interaction were not ‘.'n%uficant. This

means that the Séntence Completign task facilitates sentence learning, and
. - . J . .

this facilitatiop occuks regard ess of the match betw?en the -pgr:d supplied
ated’'by the experimenter.’

Performance on the Forward test was consistently higher than perfor-
. . .4

mance on tHe Backward test, F -(1,7/2) = 3;8.;84, p_ < .0l. However, there

was notf a trace of an interaction between test and task: The lack of an

L

interaction ‘argues against the interpretation that the Se'i;tence Completion _

.. "._."- 11 ‘,.

v

.‘:L
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.l

group scored higher than the Reading Only group.on the Forward test be-

cause.there is a closer match between the study conditions and the tesf

-

_ ‘e . Al R
condﬁti:n:t:o:/thls group. Since performance on the Backward test T, .

the Sente -Completlon group also surpasses the Readlng Only group
performance, it.seems test performance does measure dlfferences in amoug;

learned rather than transfer between the two ‘tasks.

[

Experlment 1 conflrms the prev1ous f1nd!ng that’ the sentence comple-

Yo

tion task facilitates learnlng, presumably because the tgsk makes meanlng-"

Bl

ful’ processing more likely. The unanticipated--indeed, pie“would say
PRI ] . e v

shocking--findingrwas that the hgnefits of the sent completion task

extend evei®bto e Undetermlned sentences. How could this be when.s b-

jects are ost never able to complete any of these sentences L{th the
correct word? © - 5
. . - ‘ *
. Fl .
. &
3 Experiment 2~ .
' 4

‘The unexpected results of Experiment 1 prompted a re-examination of

the sentence completion‘task. This task éan be analyzed using concepts

il

.fromtresearch w1th pa1red-assOC1ates. Subjects who received Undetermined

sentences’ are presented w1th a sentence sfem, A, and supply’ a wordato
3

complet??the sentence, B. Then they are shown the samg stem, ‘A, /Flth the
experimenter s wérd, C, completlng the sentence. Thus, the experlmental

task can be represented as A-B, A-C. In contrast, the experlmental task

for those who got ‘the Determined sentences can be represented as A-C, ‘A- C
J - .
since the sentences are constructed so the words supplled by the epbject
[ 3
match those chosen B} the experimenter. The unconflrmed pred1ct1qp thatf

"\

7

L

*
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the Unde;eiminad aentence,gfdup would learn foﬁe; sentences than the :«
Determined sdhtence group was essefffially a prediction of negative tpansfer
from A-B to A-C, , |
We regogniie, of coﬁrse; that the sentence completidn task is only a
) rough ana}ogue of the paired associate task. One différence‘ﬁp Fhaf‘in the
fzrmeratask‘the'"pairs" from the two "lists" are interleaved. Ndnctheless,
we have previously found the analogy fruitful (Ahderson & Myrow, 1971;
;- Kulhdvy & Andersog, 1972), so we ?ere né& easily dissuaded on the grounds . .
. that tﬁe correspondence hetween the two tasks is less: than perfect. .’ zt;, iﬁ
How could thé failure to find negative transfer be explained'within
the framework of interference theory? -A plausible aﬁswer is that it was
easy for a subject to differentiate between his word and the correct word.
‘ He produces his word and, in contrast ?o the correct word, it never " %
2 ~appearii::}zrint. Good response differentiation could explaiﬁ why there
was no ncgative transfer, '
The words the subject produces himself are still a potential sou;Le
of interference, however, which might manifest itself under some condi- ‘2
tions. One such condition is delayed retention. Since both the Deter-
- mined and the Undetermined sentence group;\;EETSiearn the experimenter's
sentence, the task for the formgr group is A-C, A-C, recall A-C and the
task for the latter group is A-B, A-C, recall A-C. This arrangement cor-.
responds t@ the classic proactive inhibition paradign. Recall performance
in the Undetermined conditiom should suffer from interference from A-B.

Proactive intlerference effects increase with the length of the interval

between learning A-C and recalling A-C. I'* can be argued that these

13
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B

effects were not apparent’ on -the immediate.recall test used in Experi-

ment 1 because of the very short interval. E?(pez'iment 2 tested the

-

hypothesis that the Undertermined group would score lower on a delayed
retention test that the Determined group because of interference from the

words the sWbjects supplied during the study trial. The specific reason.
A
for interférence.after a delay should be response competition, caused by

loss of diffcrentiaﬁility of the suﬁj'ect's sords and the correct. words.

Method . ~ ) :
\ T® \

Subjécts. Forty-four undergraduate students enrolled in an
introductory educational psychology course participated in this study

to f\ﬁfill part of the course requirements. Two other students were S’."

eliminated from the sample because they did not return for the retenti;;r‘r
. . A

test, and three others were eliminated because t}}ey did not foll-L-ow the :
directions. Subjects wer8 randomly assigned tos experlmental treatments
when they arrived for the experiment. ?

Desigg. The study used a 2 X 2-analysis ‘of‘- variance design with -
factors ’of experimental task 'ar;d sentence type. As in Experiment 1,
there wer;a Sentence'Completion and Reading Only groups. The ) faétor of

sentence type included two levels: Determined Sentences)and Underter-

mined Sentences. \ \
*rials. From the 48 Undetermined sentences used in Experiment 1,
30 were sclected to minimize similarities .among subject noun-last word

pairs. (For example, one sentence used the word child as the subject,

and another used children as the subject, 8o one of these was eliminated.)

For the Undetermined sentences selected, the average proportion of norming .

- 14 °

-—

14
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-

group suh?ects who supplied ’he experimenter's word to camplete the sen-
tence was .05. The set oﬁfbetermined sentences consisted of the same ‘
subject noun-last word g’lrs. byt used a different context 8o the last . /
worc\l was consistently ’pbedictable from the sentence ’em

l For the immediate and the delayed recall tosts,-the subject noun
from each sentence was presented on a separate index card and subjects
were instructed to report the last word of the correspond!%g sente;ge. .
Since the Determined and the Undetermined sentences were co:;tructed
from the sqi; set of subject noun-last u&rd pairs, the teSt it;msvuere
identical for all.groups and the response scbred as correct for each
subjecy'ﬁouh w;s the samé'for all groups. The order of test iteﬁs was
/ran:cm, with the restrittion on the immediate test that the first half
of the test included only items*from tWe first half of the study list. *

For the delayed recogmition test, the subject noun of a sentence

was presented on an index card along with 8iree alternative responses. ot

The altcrnat%‘rs included (a) the correct résponse, (b) a dérrect re-
sponse to another item, (c) the most frequently ﬁgported incorrect

' response for'the Undetermined form of the sentence, and (d) the most
frequently reported incorrect response for the Undetermined form of
another randomly chosen sentence. A ynique form of the delayed recog-
nition test was created for each subject who receﬁ&ed Undetermined sen-
.tenccs and the sentence completion task. Alternative (c) wasépgplaced
with the word the subject had reported durding the study interval for

- the corresponding item. This procedure was necessary since inter-

ference effects are not evident on a recognition test uﬁleks the

R W—

15
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particular competing responses are among the alternatives (Andefson 3
Watts, 1972). 'i'he alternatives were arranged in a random 3rder for |
+ each test item. The order of items within the test was identical for-
all subjects. ' , |
Procedure. Each, suqu; completed two practi',ce items Sefore . .«‘
studying the set of 30 sentences. The sentences were pr_ese_nted .one
it a time in the window of a memory drum. Subjects in the Reading Only-.
@oups saw the entire sentence for elght éeconds, while s}xbjectav m,
- - | the Sentgnce Complétiol group saw the sen.tence' with a blank in place
oi’-the 1Qst' word for four seconds and then the completed se;tence for
. . - e

¥

"

", four seconds.

In the Sgnteﬁ'og etion groups, subjects read the entire sen-

to guess the word the experimenter had chosen
. Cp .
~  to complete the sentence. The experimenter recorded the subject's re-

tpﬁco sten aloud and

sponse. After four secon&, the completed sentence was presented for

< anoth'o:: four seconds, anci the subject read the entire sentence al—oud.

Y In the !‘leading‘ Oniy groups, the entire sentence ap?)eared’ in the
’ windiow of the memory-dnm for eight seconds and each subject read it

aloud during this interval; |

After the sentences had been presented, the subject completed the

{mmediate recdll test. When finished, subjects were asked to return at

the same time'.a week later for ar}bth? experiment. Séme subjects asked
if the experiment would cover the same mat__grial. They were told the

procedu{‘es would be similar but not identical. The night before the

[ 16
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delayed tests, each subject was calleg to remind him of his‘appbihtment.' '

Ay

-

\

Results and Discussion » ' A% _ ) S

~

Immediate Recall. A 2 X 2 analysis of -variance of'imhcdiat recall
f
scores identified a sngifican; main effect for experimental ta F (1,40)=.

13.35, p < .01, but no effect for sentence type d no slgniff!ant inter-.géy’

. < 1

action.: The mean pr9portiops are presentgdfin Table 2. Thus, the resuits

o . :
_on the immediate recall test replicate the findings of Experiment 1.

. -

. When subjects supply a word to complete‘a sentende, learnin 4s facil-

Y »

itated,\regardless of the match beween the subject 'y word and the experi-

menter's word. The absence of an effect for sentence type suggests that
) < :

\

Insert Table 2 about here

Subjects in the Undetermined Sentence Comple%ion group were expected

to complete the sentences with words other than those chosen by the
experimenter. This did not occur for each item, however. Sometimes sub-
jects did not report any word duriung the study trial. The mean propor-

tion, P, of cases in which this happered was .15. Occasionally the sub-

' j7ct gave the coprect word (P = .03).  Competition would be possible-

/
oﬁly on those items where the subjects reported &n incorrect word during

the study trial. Subjects in the Determined Sentence Completion group
were expected to fill the blank with the word chosen by the experimenter,

but occassionally they suggested a different word during the study trial

(F = .02). .

17
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a
‘ ‘For tP‘e Undetermmed Sentence Complewl group, the conditional
probabllltyt of reportmg a correct ‘response, R2 on the immedlate test,
given that a wrong isponse, Wl, was reported during study was computed,
P (R2|H1) Ttus was compared with the\,condlt:l.onal probabil:.ty of report-
mg a correct ansver on the’immediate test given that the correct word wa?

reported during the study trnl, P. (R2|—R1) for the Determmed Sentence

Completion group. 1f supplying dlfferent words results in negatlve transfer

to the task of learning the expermenter's sentence, the Undeterm:.ned Sen-

tbncesCompletion group should recall fewer of the\ items that f1t the inter-

ference paradigm than subnects’*in the Determined Sentence Complet:.on Group.

In f;ct P (R2|W1) was .85 and P (R2|R1) vas .83, so there waLctually a

e

- slight trend in the dlrection oi psltive transfer.-

Dolayed Recall. The ‘analysis ‘of variance fdr this set of scores also

shows a signlficant liain effect for the experimental task F (1, uo) 13. 18,
2 < .0].3 hut no slgniﬂcant effect for sentence type or the,mteractxon.
The task requiring subjects to comp'rehend the 'sentence results‘fin higher
retention test scores tha'nm the Reading dnly control group’ after a one week
retention interval. | T e > -
‘The most sensitive test 'for proective inhibition includes just those
cases in which the spec1f1c conditions required for 1nter,fer\ence are
present. Hlth:uv the Undetem’.ned Sentence Completlon éroup, the condi-
tional probablllty of correct recall ‘on the~delayed %@K given that
a wrong response was supplied d'urmg the study tr1a1 and thchorrect re-
)

sponse was given on the mmedlate recall test was computed for each subject.

\
.This conditional probabilxty, P (R3|V1R2) reflects just the set of -

v 18 o
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circumstances that d¢fine proactive inhibitiony The, :‘* reports A-B

during the study trfal and had learned A-C as evideneed his perfomanc‘:e('

- Ol ghe immediate t. If the subject did not correétly anshég the item

N > ,
- on the immediate fest, or if he matched the experimentér's word during the

o4

. . o .o . ,
study trial, the/specific ‘condﬁ’ions for proactive inhibition were not met.

For the Determiged Sentence Oompletion g'roug, the cond1t1ona'!. probabi«llty
of correct Jdelgyed recall, glven that the correct responeL was veported
during the - st\fly trial and a correqt response was given on _the 1med1ate

/test was comppted for each subject. This, value, P (R3|“1R2), represénts

the conditions where no proactwe inhibltlons As’ expected "and ser‘?es%

s

a standard of comparlson for the perfomnance of, the Undetemi.ned Sentence

. Complet ion group. .
- ]

. . -
If the words the subject supplied dux"iﬂg the study trial serve as-a
source of interference fop later recall of the correct response, then

P (R3|H1R2)'< P (R3|i§lR2)' : Thls prediction was confirmed. The values
. -
computed, in the manner just explamed were .44 fep the Undetermined Sen-

. i

tence Completion groupa;and .58 for the Determmed Sentence "Completion

iy
.

Group, which is a significant difference, t (20) = 1.77, p'< .05.

To further document the effect of intefference from pords. reported
during the study -trial, ‘the errors on the retention test were itemized.“
Qf the overt ef';*ors, 29% were words s,uppli‘ed during the study i'nterval.
This averaged to 1.45 obviousJ:y interfering' items per subject.

elayed Recognition. On the delayed recognition ‘test, subjects were

presenfed with the subject noun of a-sentence plus three distractors. ¢
N ) “~

L 4

o
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One of the distractors for subjects 4n the Undetermined Sentence
Completion group was the specific word tnef had suppii%d to complete :

. the sentence during the studx trial. i‘or ti'xe Determined Sentence )
group, this distractor was the word most frequently supplied to, the
parallel Undetermined sentence. The analysxs of varignce for these
scores shbows no sxgnificant main ekfects, but the intEaction of'

experimental task and sentence ‘type was significant F (15 uo)‘ = 6. 32

P < OS A*further compamson showed as predicted,

b nten'q/Cmplet

AN

Group and the particularwon-interfer ng items in the Determin‘!ed

Sentencef Comp];etion @p This analysis was - identical to the one
done with delayed reaall. The Deternuned Sentence Group recognized
v a la.rgen .'proportion of the items (F = '.92) than the Undétermined

Y.

Sentence - Group (P -85), and this differemce was statistically
significant Hlth t (20) = 1.78, p < .05: ‘An analysis of errors
indicated that 93% }'nade by U'ndetermined Sentence group were choices
of the words repozvted during the study trial, a fact very consistent
with the response competition interpretation. ° -

;» N a
_General Discussion

Both experiments demonstrated that when subjects gpovide the
lag¥ word to complete each of a series of sentences,' they learn more.

’

20 .~
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" than subjécts who simply read whole sentences. This facilitation
N\ .

occurs regardless of. the match between the terms supplied by the Suh7‘

’

ject' and the ones designated as correct by the experiménter. In othed

O

uords, neither experzment gave evidence of»negati‘e transfer in the
'condition lg/dhlch the correct last word could not be predicted and

! subjects were almq;t always wrong. However, Experimept 2 showed~that'

errors during acqulsltions have disruptige consequences for retentlon

‘\_/;ter one week 'Proactlve interference from the non-matching wopds

supplied ‘during tQﬁ\::udy trial affected both delayed recall and
delayed becégﬁitioh the Undetermined Sentence Completion group. i

The reqults of the two experiments parallel findings from re-

2a _

' - search with paired associates. The task of the Undetermined Sen-
¢k .

tgnce group can be represented as A-B, A&-C, recall A-C, while the

task of the D 'ned Sentence Completlon group can be represented
04

as A-C, A-C c ‘1 A-C The ?ontrast between these twe groups re- ’

semb_’ paradlgm for d

list experiment, in which responses learned op the first list compete

strating proectlve inhibition 4n a
;ith recal} ofxreeponses learned on the second list: This model
trom paired-essociate research accurately predicted relative per- -
formance on the delayed retention tests.

Onithe.derayed recall test one week after learning, even the
. Undetermined Sentence Completion group.recalled more than its Reading .

Onily control. It is tempting to conclude that the advantage to be 4

gained from tasks requiring the subject to construct meaningful

, | 21
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representations for verbal material outweighs any performance decre-- *

'

ments dud to interference arising from errors during learning, bt
we shrink from, pushipg this™implication’until studies are completed

using a wide variety of materi}he\and“h number of different retention
. .," ' | ’ .
intervals. / , o . ~ ; T . -

‘ * - "’
The task used 'in these studies regembles the instructional situa-

'tion in which a student is presénted iith a guestion and answers it
‘ - ! .
‘}ncorreCtly. Results here suggest hat if tbe student is then pro-

vided with feedback he will be ably tb.learn e answer, but both

the student's wrong answer and the correct answer will compete on a

retention test. One. way to avoid or minimize thls lnterference would

to prevent errors y carefully structuring the questiops within a

prec1se instructlonal sequence. Another Wpy to m imize interference
effects would be to prov1de further practice’ ;11 the question and the

“correct response any time thegstudent answers a question 1ncorrectly.
The Distar Reading Program includes such an error correction procedure.
o :

When a child or group of children respond incorrectly to a question,

the teacher is instructed to give the correct resapnse and then to
repeat the question 3nd have the students sﬁpply thé answer. Siegel
(1976) showed that tleachers who consistently used this sequence had
classes who scored hfgher on unit achietement tests than teachers whol
did not consistently use this correction paradigm. 1In addition, when
the less effective teachers were trained in the use of the correction

sequence,‘their classes subsequently scored higher on an achievement

“test than classes -of matched, untrained teachers.

22
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T, .'Table 1% . ‘ »
Mean Proportxbns Recalled m{the First Test y X
- r ’
as a Function o List 'rype and Bxperd:mental Task e
3 -
* ’ . d ’ - I u.
2 List 'I‘ype AR
-Experimental Task _lietermi,'ned- . 'Undete;mined Mixed
¥ 4 . Pl .o . . . ..
. - A:;"‘"f - N ‘ ’
Sentence .Completi LT .78 L '-_7_5,‘
Reading Only .69 .66 .70/,\_/ .
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-~ ~Mean Proportion Correct on Each Test in Experiment 2 ~ - - .7

Te ¥ . . \ - o o, T . . . N

H‘ﬁ'Bxperimentél . Sentence #imedidte . Delayed Delayedﬂf
" Task ~ Type _ Recall ~  Recall' - Recognition
) . - . I;" B .

.

‘ . . . - o : N L _..' : . . . .
' : Determined : .84 .50 . .88 R
Senterice - : “ “ :

~Completion Undetermined - .83 40 LT,

3

Determined .69 . .26 ., .79

Reading . SRS ‘ . ~
Onl g ' / i y» - - ’ . . ,4

y Undetermined .65 .28 .76 ,
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. Figure Caption
Figure 1. Mean proportion correct as a function of task and list.
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